Several acetyl derivatives of luminol were synthesized and their chemiluminescence were studied in water or in DMF-water. The role of the amino group in the chemiluminescence was revealed by comparing the chemiluminescence of luminol (I) with that of N-acetyl-luminol (II). Also, it was found that, in the case of the chemiluminescence of I or II in water, the emitting species did not seem to be the corresponding substituted phthalate ion, while in the case of the chemiluminescence in DMF-water, the 3-aminophthalate or 3-acetylaminophthalate ion could be presumed to be the emitting species.
During the course of previous investigation of synthetic approach to the mechanism of chemiluminescence and bioluminescence, the authors found that the chemiluminescence spectra in dimethylformamide (DMF)-water mixtures of several kinds of N-acyl derivatives of luminol (I) roughly coincided with the fluorescence spectra of the corresponding chemiluminescence products.1)
Further studies of the role of the amino group in the chemiluminescence of I have since been carried out in the authors' laboratory by comparing the chemiluminescent reaction of I with that of N-acetyl-luminol (II) from several points of view. This paper is concerned with syntheses and structures of acetyl-luminols and the acetylaminophthalate ion; these will also be a comparative study of the chemiluminescence of I and II.
Results and Discussion

Preparation
and Structures of Acetyl Derivatives.
Monoacetyl and diacetyl derivatives of I were prepared by the reactions shown in Fig. 1 . The monoacetyl derivative (II) and the diacetyl derivative (III) were obtained by the reaction of I with acetyl chloride in DMF.1) When the same reaction was carried out in pyridine, the diacetyl derivative (IV) was obtained. When I and acetic anhydride were refluxed, the product 1) Y. Omote, T. Miyake, S. Ohmori and N. Sugiyama, This Bulletin, 39, 932 (1966). obtained was proved to be V, which is presumed to be formed by dehydration between amino and acetoxy groups, as is shown in Fig. 1 .
The infrared absorption spectra (IR) of II show an amide band at 1530 cm-' which is also recognized in III and IV, but which is absent in I. This fact shows that the newly-formed amide bond is in a trans configuration.
Furthermore, the structures of III, IV and V are confirmed by the similarity of their IR spectra to those of the corresponding acetyl derivatives of phthalhydrazide.2) Compounds III and V show a very strong peak at 1690 cm-1 characteristic of the C=N stretching vibration. III also has a strong peak at 1760 cm-' characteristic of the C=O stretching of the enol ester. The peak at 1720 cm-1 in IV or 1730 cm-1 in V presumed to be that of the C=O on the hydrazide ring. The acetyl group on the hydrazide ring was easily hydrolyzed in an alkaline solution.
The ultraviolet absorption (UV) and fluorescence of III, IV and V in an alkaline solution were agreed with that of II. Chemiluminescence in Water.
In the presence of sodium hydroxide, hydrogen peroxide, and potassium ferricyanide, the chemiluminescence of I and II in water was examined. The intensity curves of the chemiluminescence are shown in Fig. 2 . It should be noted that an acetyl group decreases the total amount of light emission.
From the standpoint of bioluminescence, it is interesting to examine the effect of protein upon the amino group. If the amino group of I is related to protein, a difference should be observed between the ratio of the total amount of the chemiluminescence of I to that of II in the presence of hemin and the ratio in the presence of hemolgobin, because II has an acetyl group which may prevent Final concentration: the sample 7.5 x l0-5, NaOH 2.5•~10-1, K3Fe(CN)6 2.27 •~ 10-3 mol/l
As Fig. 4 shows, the total amount of light emission of I or II decreases compared with that in water. The ratio of the emission of I to that of II in water is about 6 : 1, while that in DMF-water is about 9 : 1. This shows that there is some specific interaction between the amino group and DMF.
In a previous paper1) the present authors reported the photochemical change of I and II by irradiation with a 365-nm ultraviolet ray. Now the variation in the fluorescence and UV spectra measured before (I and II) and after (I' and II') irradiation for 2 hr are shown on the left in Figs. 5 and 6, while the intensity curves of chemiluminescence measured before (I and II) and after (I' and II') irradiation are shown on the right in Figs. 5 and 6. A remarkable difference may be seen between Figs. 5 and 6. The intensity of the chemiluminescence of I decreases after irradiation for 2 hr, while that of II does not change so much under the same conditions. The difference may be explained by assuming an interaction between the amino group and DMF. In the case of I this interaction may be considered to promote some destruction of the hydrazide ring indispensable to the chemiluminescence.
This theory is supported by the fact that, in the absence of DMF, I is stable under irradiation with ultraviolet rays in the air.4) Furthermore, it can be pointed out that the photochemical product (I') is neither the intermediate of the chemiluminescence reaction nor 3-aminophthalic acid as is determined by 
